WE CLAIM: 



1 . \A compound of formula I 




\ I? 
or pharmaceutical acceptable salts and prodrugs thereof, wherein 

A is selecteckfrom the group consisting of a covalent bond, CH 2 , CH 2 CH 2 , and 
CH 2 CH 2 CH 2 ; \ 

B is selected fron* the group consisting of CH 2 and CH 2 CH 2 , provided that when A 
is CH 2 CH 2 CH 2 , then B is GH 2 ; 

Y is selected from the\group consisting of a covalent bond, CH 2 , and CH 2 CH 2 ; 

Z is selected from the group consisting of a covalent bond, CH 2 , and CH 2 CH 2 , 



provided that when Y is CH 2 CH 2 Mien Z is a covalent bond and further provided that 
when Z is CH 2 CH 2 , then Y is a covatent bond; 

Ri is selected from the group consisting of 




R 3 is selected from the group consisting of hydrogen, alkyl, and halogen; 
R4 is selected from the group consisting of hydrogen, alkdxy, alkyl, amino, 
halogen, and nitro; \ 
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R5 is\elected from the group consisting of hydrogen, alkenyl, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, aikylthio, alkynyl, amino, aminoalkyl, aminocarbonyl, 
aminocarbonylalkyl, ammosulfonyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, 
formylalkyl, haloalkoxy, hMoalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, 5-tetrazoiyl, -NR6S(0) 2 R 7 , 

-C(NR6)NR 7 R8, -CH 2 C(NR6)NR 7 R^ -C(NOR6)R 7 , -C(NCN)R6, -CCNNR^Rg, 
S(0) 2 OR6, and -S(0) 2 R6; 

R$, R 7 , and R 8 are independently fleeted from the group consisting of hydrogen 
and alkyl; and 

R 9 is selected from the group consisting^of hydrogen, alkoxycarbonyl, alkyl, 
amino, aminoalkyl, aminocarbonylalkyl, benzyloxycarbonyl, cyanoalkyl, dihydro-3- 
pyridinylcarbonyl, hydroxy, hydroxyalkyl, and phenoxycarbonyl. 



A compound according to claim 1 wherein 
Ri is selected from the group consisting of 



R 3 N R 4 and 




N 



A compound according to claim 1 of formula II 
or pharmaceutically acctefttable salts and prodrugs thereof. 




4. A compound according to clahn 3 wherein Y is a covalent bond and Z is CH 2 . 
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A compound according to claim 3 wherein 
YMs a covalent bond; 
Z is rCH 2 ; and 
Ri is\ 

y ifA R5 

R 3 n"' K 




A compound according to claim 5 selected from the group consisting of 

(cis)-6-(3-pyridinylV3,6-diazabicyclo[3.2.0]heptane; 

(cis)-6-(6-chloro-3-pwidinyl)-3,6-diazabicyclo[3.2.0]heptane; 

(lR ? 5S)-6-(3-pyridinyl|\3,6-diazabicyclo[3.2.0]heptane; 

(lR 5 5S)-6-(5-bromo-3-p3)ridinyl)-3,6-diazabicyclo[3.2.0]heptane; 

(lS,5R)-6-(6-chloro-3-pyriainyl)-3,6-diazabicyclo[3.2.0]heptane; 

(lS ? 5R)-6-(3-pyridinyl)-3,6-aiazabicyclo[3.2.0]heptane; 

( 1 R,5 S)-6-(6-chloro-3 -pyridinyl\3 ,6-diazabicyclo [3 . 2 . 0]heptane; 

(lS,5R)-6-(5-ethynyl-3-pyridinyl)^,6rdiazabicyclo[3.2.0]heptane; 

(lS,5R)-6-(5-vinyl-3-pyridinyl)^ ? (f^^ 

5-[(lS ? 5R)-3 3 6-diazabicyclo[3.2.0]heptc6-yl]nicotinonitrile; 

(-) (cis)-6-(5-bromo-3-pyridinyl)-3,6-dia\abicyclo[3.2.0]heptane; 

(cis)-6-(5-bromo-3-pyridinyl)-3,6-diazabicyclo[3.2.0]heptane; 

(lS ? 5R)-6-(6-bromo-5-vinyl-3-pyridinyl)-3 J 5-diazabicyclo[3.2.0]heptane; 

2-bromo-5-[(lR,5S)-3 ? 6-diazabicyclo[3.2.0]h^t-6-yl]nicotinonitrile; 

(lR,5S)-6-(5-ethynyl-3-pyridinyl)-3,6-diazabicyclo[3.2.0]heptane; 

( 1 R,5 S)-6-(5 ,6-dichloro-3 -pyridinyl)-3 ,6-diazabrtyclo [3 .2 . 0]heptane; 

(lS 5 5R)-6-(5 5 6-dichloro-3-pyridinyl)-3 5 6-diazabicyclo[3.2.0]heptane; 

(cis)-6-(5,6-dichloro-3-pyridinyl)-3,6-diazabicyclore.2.0]heptane; 

(lR,5S)-6-(5-methoxy-3-pyridinyl)-3 5 6-diazabicyclof3.2.0]heptane; 

(lS ? 5R)-6-(5-methoxy-3-pyridinyl)-3 5 6-diazabicyclo[3y2.0]heptane; 

(cis)-6-(6-bromo-5 -methoxy-3 -pyridinyl)-3 ,6-diazabicyclo [3 . 2 . 0]heptane; 

(lR,5S)-6-(6-chloro-5-methyl-3-pyridinyl)-3,6-diazabic^lo[3.2.0]heptane; 

(lS,5R)-6-(6-chloro-5-methyl-3-pyridinyl)-3 5 6-diazabicyolo[3.2.0]heptane; 
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(ci^-6-(6-chloro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.0]heptane; 
(lR>DS)-6-(6-bromo-5-metho^ 
(lS,5R)-6-(6-bromo-5-methoxy-3-pyridm^ 
(cis)-6-(^5-azido-3-pyridinyl)-3 ? 6-diazabicyclo[3.2.0]heptane; 
(lR,5S)-o*t(5-azido-3-pyridinyl)-3,6-diazabicyclo[3.2.0]heptane; and 
(lR 5 5S)-6-(Vazido-3-pyridinyl)-3,6-diazabicyclo[3.2.0]heptane. 

\ y 

7. A compound according to claim 5 that is 5-[(lR,5S)-3,6-diazabicyclo[3.2.0]hept-6- 
yl]nicotinonitrile. 

8. A compound according to claim 3 wherein Y is CH2 and Z is a covalent bond. 



A compound according to^claim 3 wherein 
Y is CH 2 ; 

Z is a covalent bond; and 
R, is 




N R4 



10. A compound according to claim 9 selected from the group consisting of 
(lR ? 5R)-6-(6-chloro-3-pyridinyl)-2,6-dia^abicyclo[3.2.0]heptane and 
(lR J 5R)-6-(3-pyridinyl)-2,6-diazabicyclo[3.2.0]heptane. 

/ \ 

11. A compound according to claim 3 wherein Y\s CH 2 CH 2 and Z is a covalent bond. 

y \ 

12. A compound according to claim 3 wherein Y is CH 2 and Z is CH 2 . 



13. A compound according to claim 3 wherein Y is a cdvalent bond and Z is CH 2 CH 2 . 
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A compound according to claim 3 wherein 
Y ia a covalent bond; 
Z is CH 2 CH 2 ; and 
Ri is \ 




A compound according to claim 14 selected from the group consisting of 

(cis)-8-(3-pyridiiWl)-3 5 8-diazabicyclo[4.2.0]octane; 

(cis)-8-(6-chloro-3-^pyridinyl)-3,8-diazabicyclo[4.2.0]octane; 

(lS 5 6R)-(cis)-8-(6-cmoro-3-pyridinyl)-3,8-diazabicyclo[4.2.0]octane; 

(-) (cis)-8-(6-chloro-3-wridinyl)-3,8-diazabicyclo[4.2.0]octane; 

5-[(lR 3 6S)-3 5 8-diazabicyCk)[4.2.0]oct-8-yl]nicotinonitrile; 

(lS,6R)-5-[3 ? 8-diazabicycloR^.0]oct-8-yl]nicotinonitrile; 

(lS,6R)-8-(5-methoxy-3-pyri^ 

(cis)-8-(5-methoxy-3-pyridinyl)-k,8-diazabicyclo[4.2.0]octane; 

(lR,6S)-8-(5-methoxy-3-pyridinyl)s3,8-diazabicyclo[4.2.0]octane; 

(cis)-8-(6-chloro-5-methyl-3-pyridinyD-3,8-diazabicyclo[4.2.0]octane; 

(lS,6R)-8-(6-chloro-5-methyl-3-pyridinVl)-3,8-diazabicyclo[4.2.0]octane; 

(lR 5 6S)-8-(6-chloro-5-methyl-3-pyridinylV3,8-diazabicyclo[4.2.0]octane; 

(lS,6R)-8-(3-pyridinyl)-3,8-diazabicyclo[4.A0]octane; 

(lR,6S)-8-(3-pyridinyl)-3,8-diazabicyclo[4.2.0Joctane; 

(cis)-8-(5,6-dichloro-3-pyridinyl)-3,8-diazabicyclo[4.2.0]octane; 

(lS,6R)-8-(5,6-dichloro-3-pyridinyl)-3,8-diazabicyclo[4.2.0]octane; and 

(lR 5 6S)-8-(5 5 6-dichloro-3-pyridinyl)-3,8-diazabicyck)[4.2.0]octane. 
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16. A confpound according to claim 1 of formula III 



ij 
ft 



25 



N- 



Y 

Z'% 9 



17. 



18. 



or pharmaceutically acceptable salts and prodrugs thereof. 

\ X 

A compound according to claim 1 6 wherein 

Y is a covalent bond and Z is a covalent bond. 

\ / 

A compound according to claim 1 6 wherein 

Y is a covalent bond; 
Z is a covalent bond; ai\d 
Ri is 




19. A compound according to claim \[8 that is (lR,5R)-2-(3-pyridinyl)-2,6- 
diazabicyclo[3.2.0]heptane. 

20. A compound according to claim 16 Wherein Y is CH 2 and Z is a covalent bond. 



20 21. A compound according to claim 16 wherein Y is a covalent bond and Z is CH 2 . 



22. A compound according to claim 16 whereir 
Y is a covalent bond; 
Z is CH2; and 
Ri is 



184 



23. 



10 



[3 



til 



-=15 



24. 
bond. 

25. 

26. 



A compfound according to claim 22 selected from the group consisting of 
(cis)- 1 -(6Vhloro-3-pyridinyl)octahydropyrrolo[3,4-b]pyrrole; 
(cis)-l-(6-cWoro-3-pyridinyl)-5^ 

(3aR,6aR)-l-(^chloro-3-pyridinyl)octahydropyirolo[3 5 4-b]pyrrole; 

(3aR,6aR)- 1 -(3-p^idinyl)octahydropyrrolo[3,4-b]pyrrole; 

(3aS 5 6aS)-l-(6-chlo^-3-pyridinyl)octahydropyrrolo[3,4-b]pyrrole; 

(3aS,6aS)-l-(3-pyridinV)octahydropyrrolo[3 5 4-b]pyrrole; 

5-((3aR 5 6aR)-hexahydrop^olo[3,4-b]pyrrol-l(2H)-yl)nicotinonitrile; 

(3aS,6aS)-l-(5-hydroxy-3^wdinyl)octahydropyn-oIo[3,4-b]pyrrole; and 

5-((3aS,6aS)-hexahydropyrrolc^ 5 4-b]py^ 

A compound according to claim 16 wherein Y is CH2CH2 and Z is a covalent 



A compound according to claim 16 wherein Y ft s CH 2 and Z is CH 2 . 

/ 

A compound according to claim 16 wherein Y is a cogent bond and Z is 



CH 2 CH 2 . 
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27. A compound according to claim 1 of formula IV 



Ri-N 





IV, 

or pharmaceutically acceptable salts and prodrugs thereof. 



25 28. A compound according to claim 27 wherein 
Y is a covalent bond and Z is a\covalent bond. 
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>A compound according to claim 27 wherein 
if is a covalent bond; 
Z re a covalent bond; and 
R, ik 

R 3 NVR4 

\ s 

A compouna\according to claim 29 selected from the group consisting of 
(cis)-3-(3-pyrimnyl)-3,6-diazabicyclo[3.2.0]heptane; 
(cis)-3-(6-chlor<^3-pyridinyl)-3,6-diazabicyclo[3.2.0]heptane; 
5-[(lR 9 5R)-3,6-diateabicyclo[3.2.0]hept-3-yl]nicotinonitrile; and 
(lR ? 5R)-3-(6-chloro>3-pyridinyl)-3 9 6-diazabicyclo[3.2.0]heptane. 

\ ^ 

A compound according toclaim 27whprein Y is CH 2 and Z is a covalent bond. 

A compound according to craim 27 wherein 
Y is CH 2 ; \ 
Z is a covalent bond; and \ 
Ri is \ 

A compound according to claim 32 selected from the group consisting of 

(cis)-5-(6-chloro-3-pyridinyl)octahydrpyrrolo[3 5 4-b]pyrrole; 

(3aR,6aR)-5-(6-chloro-3-pyridinyl)oc 

(3aS,6aS)-5-(6-chloro-3-pyridinyl)octahydropwolo[3,4-b]pyrrole; 
(3aR,6aR)-5-(5 5 6-dichloro-3-pyridinyl)octahydropyrrolo[3 5 4-b]py^ 
(3aS,6aS)-5-(5 5 6-dichloro-3-pyridinyl)octahydropWolo[3,4-b]pyrrole; 
(3aS,6aS)-5-(6-chloro-5-methyl-3-pyridinyl)^^ 

(3aR,6aR)-5-(6-chloro-5-methyl-3-pyridinyl)octahyd\opyiTolo[3 5 4-b]py^ 

(3aR,6aR)-5-(3-pyridinyl)octahydropyirolo[3,4-b]pyrrole; 

186 



(3aR 3 6aF^-5-(5-methoxy-3-pyridinyl)octahydropyrrolo[3,4-b]pyrrole; 
(3aS,6aS)^5-(3-pyridinyl)octahydropyrrolo[3,4-b]pyrrole; 
(3aS 5 6aS)-5V5-bromo-3-pyridinyl)octahydropyrrolo[3,4-b]pyrrole; 
(3aS,6aS)-5-m-methoxy-3-pyridinyl)octahydropyirolo[3,4-b]pyrrole^ 
(3aR,6aR)-5-(^ethynyl-3-pyridinyl)octahydropyrrolo[3,4-b]pyrrole; 
(3aR 3 6aR)-5-(5-Womo-3-pyridinyl)octahydropyrrolo[3,4-b]pyrrole; 
5-((3aR,6aR)-hexMiydropyrrolo[3,4-b]pyrrol-5(lH)-yl)nicotinom 
(3aR,6aR)-5-(6-bromo-5-methoxy-3-pyridinyl)octahydropyirolo[3 ? 4-b]py^ 
5-((3aR,6aR)-hexahyaropyrrolo[3 5 4-b]pyrrol-5(lH)-yl)-2-bromom 
(3aR 5 6aR)-5-(5-vinyl-^pyridinyl)octahyd 
(3aR,6aR)-5-(5-methyl-3-pyridm^ 
(3aR,6aR)-5-(6-bromo-5-©hloro-3-pyridm^ 
(3aR,6aR)-5-(6-bromo-5-nrethyl-3-pyridin^ 
(3aR,6aR)-5-(5-ethyl-3-pyri(Mnyl)octahydropyrrolo[3 J 4-b]pyrrol^ 
[5-((3aR,6aR)-hexahydropyrr^o[3,4-b]pyrrol-5(lH)-yl)-2-brom 

pyridinyljmethanol; 

(3aR,6aR)-5-(6-bromo-5-vinyl-3-Vyridinyl)oct^ 
[5-((3aR,6aR)-hexahydropyrrolo[3y-b]pyrrol-5(lH)-yl)-2-bromo-3- 

pyridinyl]acetonitrile; and 

(3aR,6aR)-5-[6-bromo-5-(methoxyme 

b]pyrrole. 

/ 

34. A compound according to claim 27 whereiA Y is a covalent bond and Z is CH2. 



35. A compound according to claim 27 wherein 
Y is a covalent bond; 
Z is CH 2 ; and 
Ri is 
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36. A dpmpound according to claim 35 selected from the group consisting of 
cis)\2-(3-pyridinyl)octahydropyrrolo[3,4-c]pyrrole; 
cis)-zvmethyl-5-(3-pyridinyl)octahydropyrrolo[3 5 4-c]pyrrole; 
cis)-2-(6-chloro-3-pyridinyl)octahydropyrrolo[3,4-c]pyrrole; 
cis)-2-(6\chloro-3-pyridinyl)-5-methyloctahydropyiTolo[3,4-c]pyrrole; 
cis)-2-(3-q\inolinyl)octahydropyrrolo[3 5 4-c]pyrrole; 
cis)-2-(5-hyOToxy-3-pyridinyl)octahydropyrrolo[3,4-c]pyrrole; 
cis)-2-(5-metlroxy-3-pyridmyl)octahydropyrrolo[3 5 4-c]pyrrole; 
cis)-2-(5-ethoxw3-pyridinyl)octahydropyrrolo[3,4-c]pyrrole; 
cis)-2-(5-propoxw3-pyridinyl)octahydropyrrolo[3 ? 4-c]pyrrole; 
cis)-2-(6-chloro-5-methoxy-3-pyridinyl)octahydropyrrolo[3,4-c]py^ 
cis)-2-(6-chloro-5-nrethyl-3-pyridm^ and 
cis)-2-[5-(2,2 ? 2-trifluOToethoxy)-3-pyridinyl]octahydropyiTolo[3 5 4-c]py^ 



15 



37. A compound according tOyclaim 27 wherein Y is CH2CH2 and Z is a covalent 
bond. 



m 

ij 
u 
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38. A compound according to clajm 27 wherein 
YisCH 2 CH 2 ; 
Z is a covalent bond: and 



Ri is 

R 3 ^N' 'R4 



3a: 
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39. 



A compound according to claim 38 selected from the group consisting of 
(cis)-6-(6-chloro-3-pyridinyl)octahydro- rH-pyrrolo[3,4-b]pyridine and 
(cis)-6-(3-pyridinyl)octahydro-lH-pyrrolo(^,4-b]pyridine. 



/ 



40. A compound according to claim 27 wherein \ is CH 2 and Z is CH 2 . 
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41 . )^ compound according to claim 1 of formula V 

CO. 

or pharmaceiHically acceptable salts and prodrugs thereof. 



42. A compound according to claim 41 wherein 
Y is a covalent boncKand Z is a covalent bond. 

y 

43. A compound according to claim 41 wherein Y is CH2 and Z is a covalent bond. 



44. A compound according to ct^im 41 wherein Y is a covalent bond and Z is CH2. 

/ 

45. A compound according to claiiri^41y^wherein Y is CH2CH2 and Z is a covalent 
bond. 

46. A compound according to claim 4\ ^herein Y is CH2 and Z is CH2 



47. A compound according to claim 41 wherein Y is a covalent bond and Z is 
CH 2 CH 2 . 

48. A compound according to claim 1 of formulp VI 

VI, 

or pharmaceutical^ acceptable salts and prodrugs thereof. 




49. A compound according to claim 48 wherein 
Y is a covalent bond and Z is a covalent bond. 
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# 



(lR,SS)-3-(6-chloro-3-pyridinyl)-3,8-diazabicyclo[4.2.0]octane; and 
(cis)-5r[3,8-diazabicyclo[4.2.0]oct-3-yl]nicotinonitrile. 



ay 

f3 
Lii 



1 3. 



59. A compound according to claim 55 wherein Y is CH 2 and Z is a covalent bond. 

/ 

60. A compound according to claim 55 wherein 
Y is a covalent bVid; 

Z is a covalent boruj; and 
R, is 

61 . A compound according to cl^im 60 that is (cis)-6-(3-pyridinyl)octahydro-lH- 
pyrrolo[2,3-c]pyridine. 

62. A compound according to claim 5§ wherein Y is CH 2 CH 2 and Z is a covalent 
bond. 

63. A compound according to claim 1 of foVmula VIII 
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*Z* VRq 



VIII, 

or pharmaceutically acceptable salts and prodirugs thereof. 
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64. A compound according to claim 63 wherein 
Y is a covalent bond and Z is a covalent bond. 

/ 

65. A compound according to claim 63 wherein Y is C^i 2 and Z is a covalent bond. 

66. A compound according to claim 63 wherein Y is a ccWalent bond and Z is CH 2 . 
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67. A com^pund according to claim 1 of formula IX 

IX, 

or pharmaceutically accfeafo ible salts and prodrugs thereof. 

68. A compound according to claim 67 wherein 
Y is a covalent bond and Z is a oovalent bond. 

69. A compound according to claim 67 wherein Y is CH 2 and Z is a covalent bond. 

70. A compound according to claim 67 whereirKY is a covalent bond and Z is CH 2 . 
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71 . A pharmaceutical ^composition comprising a therapeutically effective amount of a 
compound of Claim 1 in combination with a pharmaceutically acceptable carrier. 



72. A method for selectively controlling neurotransmitter release in a mammal 
comprising administering to a mammal in need of such treatment a therapeutically 
effective amount of a compound onClaim 1 . 



73. A method of treating a disorder\wherein the disorder is ameliorated by controlling 
neurotransmitter release in a host mamrrml in need of such treatment comprising 
administering a therapeutically effective amount of a compound of Claim 1 . 

74. The method of claim 73 wherein the disorder is selected from the group consisting 
of Alzheimer's disease, Parkinson's disease, attention deficit hyperactivity disorder, 
depression, nicotinic withdrawal syndrome, Tou^t^'s syndrome, and schizophrenia. 
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75. The method of claim 73 wherein the disorders pain. 



* 



76. 



A methodof treating pain in a mammal comprising administering to a maiiiiiial in 
need of such treatmbnt a therapeutically effective amount of a compound of Claim 1 in 
combination with a nonsteroid anti-inflammatory agent and a pharmaceutically 
acceptable carrier. 



h 



77. A method of treating pain a mammal comprising administering to a mammal in 
need of such treatment a therapeutically^ effective amount of a compound of Claim 1 in 
combination with an opioid and a pharmaceutically acceptable carrier. 



10 
C3 

4.3 
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78. A method of treating pain in a mammal comprising administering to a mammal in 
need of such treatment a therapeutically effective amount of a compound of Claim 1 in 
combination with a tricyclic antidepressant and a pharmaceutical^ acceptable carrier. 

79. A method of treating pain in a mammal comprising administering to a mammal in 
need of such treatment a therapeutically effective amount of a conroound of Claim 1 in 
combination with an anticonvulsant and a pharmaceutically acceptable carrier. 



ru 



u 
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